Hypothalamic, dorsal raphe and external electrical stimulation modulate noxious evoked responses of habenula neurons.
Extracellular recording techniques were used to investigate the effects of focal brain stimulation and external electrical stimulation on spontaneous activity and on noxious evoked responses in the habenular nucleus of anesthetized Sprague-Dawley rats. Two hundred and forty-one habenular neurons were tested to noxious and non-noxious stimuli. The habenular neurons exhibited three cell types according to their patterns of response to the noxious stimulus: 123 neurons (51%) responded to noxious stimulus by excitation and were classified as "nociceptive-on" cells; 56 neurons (23%) responded to the same noxious stimulus by decreasing their firing rate and were classified as "nociceptive-off" cells; and 62 neurons (26%) failed to respond to noxious stimulation and were classified as "non-nociceptive" cells. None of these 241 cells responded to non-noxious stimulus. One hundred and fifty-five, 160, 142 and 241 habenular neurons were tested following focal lateral hypothalamus stimulation, dorsal raphe stimulation, cerebellar stimulation and transcranial electrical stimulation alone and concomitant with noxious stimulation, respectively. The observations demonstrate that focal lateral hypothalamic, dorsal raphe and external (transcranial) electrical stimulation suppresses habenular noxious evoked responses while cerebellar electrical stimulation elicits no effect on the nociceptive-off cells and augmenting effects on the nociceptive-on cells. In addition, it was observed that low current (below threshold) external transcranial electrical stimulation was as effective in suppression of habenular noxious evoked responses as was focal brain electrical stimulation in the lateral hypothalamus and dorsal raphe.